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Black Hole Superradiance
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Black Hole Superradiance
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Black Hole Superradiance
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Observational Signatures

B Black hole spindown

B GWs emitted by superradiant clouds
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B More signatures with couplings to the SM particles ...
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B Dynamical signatures of superradiant cloud in black hole binaries




Constraints - BH Spin Down
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Constraints - GWs

e Directed searches on target sources [LVK, arXiv:2509.07352]
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Why Multiple Fields
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SR with Two Interacting Fields

Model
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SR with Two Interacting Fields
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SR with Two Interacting Fields

Model
ﬁ__laba O _122_101)8 O _122 2
=59 o Opt) 5 (0 59" Jap Opp = S170p + AP p

E-p)v=-2x2p  (O-v")p=-y’

e Corrections on Imws1; Via the perturbative approach

O(\") (O—p?)y =0 U = 1a11

O()\l) /d3r15;;£m>< ( B Iu2) w _ _2)\&21190
/dgr o —> 0W211

( — V2) P = —)\1521119




SR with Two Interacting Fields

Interaction with exited states
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SR with Two Interacting Fields

e Interaction with bound states
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SR with Two Interacting Fields
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SR with Two Interacting Fields

Superradiance evolution b0l = ) ———> €eq
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SR with Two Interacting Fields

Superradiance evolution Codeod
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SR with Two Interacting Fields

Superradiance evolution
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SR with Two Interacting Fields

Superradiance evolution
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SR with Two Interacting Fields

e Implications on black hole spin
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Summary

B Black hole superradiance provides a promising way of probing ultralight
bosons.

B Black hole spin measurement, continuous gravitational wave searches,
and gravitational waves from black hole binaries already imposed
preliminary constraints on ultralight bosons.

B With a two-field toy model, we show that interactions generally suppress
superradiant growth.

B Existing observational constraints should be revisited when ultralight
bosons couple to other fields.
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Thank you!



